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(57)Abstract: ( * 
PROBLEM TO BE SOLVED: To provide a method and apparatus for 
manufacturing a semiconductor for smoothly operating film quality control 
on a boundary face between a silicon substrate and an SiN film, and for 
forming the SiN film with high quality in a short time. 
SOLUTION: A wafer made of silicon as main components is irradiated 
with microwaves via a planar antenna member RLSA 60, having plural slits 
under a treating gas atmosphere so that plasma containing oxygen, or 
nitride, or oxygen and nitride can be formed, and oxidation, or nitriding, or 
oxidation/ nitriding is carried out directly to the surface of the wafer by 

using this plasma, and an insulating film 21 which is 1 nm or less in film SlH&» nj ♦ >fe 

thickness converted equivalent to film thickness of an oxide film. ^ | j | 
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l*3KaKaST-A3 7. 3 8*itAS1^ *8H£5 2_h© 
■5x^W«:SWlXS. flKJST-A3 7, 3 8(«iaW 
t^JXvjfflaij h32*P>l!0tHb/i:fl P«T 30 
4CVDj8Iai 5 h 3 3rt©ttt&8 7K-fe? h"T 

So 

[0 0 6 5 ] ;Xl>t'COCVDMii-v h 3 3 ftT -^ 

x^w±tccvD«ta*5jS3n. jticMswciio 
[0 06 6] K^ss3rtccr. -j»x^sffi**w 

i«4 0 0'C. ^OMEW!«Atf50mTo r r ~~ 
1 T o r r ©*Cfflttr. ^Ss8 2 F*3Ct|g2©;tfX£igAL. 

T^2©XII^^J!iSt-'5>. -3i5//x«t&iS84 < t*)S 
i *St3ii?>mfL\ZS i H, ij^WZJO. 1 5 s c cm 40 

©^S-C^AT-Siftic. *'XiAf8 3J:»)Xe*^ 

i. N, #X<L£. ^500 sccm, 20sccm 

[0 06 7] COIITB, ^A$n/^2©*'X«'t7 

x^witcitsio. ttttWJIiSIBirKWbWS**-*. *> 
< LtI7 (b ) tc^r«fc^«:. 311 ©J6*« (S i O 

nr) 2 i <Dmwicm2<Dtmm (s i nod 2 2^ 

tetiS. C©S i NBS2 2ttjAII&l£&ffl*.t24nm 
/»t*SOT. C©«aWffll*Wittf3 OfWfO. 2 
nm©«S©#2©*ft*gl (S i NM) 2 2«t 50 



#H 2000-294550 
10 

So CCi^KLT h-^;U3 OUTdlTM nm©i!3© 
y- h$6^2?rP^-rS 0 

[0 06 8] ±&<Dm i oigttt. jr i (Dtmrntte 

gtt* (RLSA) ZftL-C-fJ f D»*Jffl**T4C£tc 

SigtcBML SMt. x«»»b**or*6»Bi*ji5fiJtL 

tC^OT. *>oBMlW1»*Ur«J:<lT9 
Ci#r*6. 

[ 0 0 6 9 ] HP^. Si ©ffi^)l©D D a ««0 8 K-nst £ 
[ 0 0 7 0 ] 0 8 tc?jr*\fc 5«C, *ffe9l©*i»f*»a;& 
U H6iftK©iliffi14£y- HI*©*'a 

[oo7i] ctitcttt. mmmitJSLvevDmcj:*, 
s i Nmr-teftMmiifimmitmicit^-cm-A-btc. c 
©fci£. j^bst-©* * 'j r < •) . h 5 > 

$©fg»i)msiE^fST-r s. 

[0 0 7 2] c©cfc5tc±j£©:£ffiKJ;9ff2fiX£ft;fcm 
1 ©*6SS^©a a n©^ < ftiiftB^oj; 9Cc**.6ft 
5. 

[ 0 0 7 3 ] gp*>. *^M©¥i91*»Jg^-CB. 5^ 'J 

JBW-©*S£*5»*fl«J«:i|«|ll U y > ^ U > y*"> K**d> 

JSWK*tL-rBCVD-S i NlAWMKfpffiirn 
6. C©*S*. *»"H©*3W*«ja&ffi-Ctt. ifigiSg 
fbS i ONJH£CVD-S i NJR©gj?r*«Sa<*lffl 

[0 0 7 4] c4i{cStur|?ffl*S i NKWC3KlsS-r4 
[0 0 7 5] ±ie^2©XfI4tf^Ci(c:j;(3H« 

les i ©ffi^fji±fcjfj^$ n^f 2 ©ifiMijRtijs^n-r 

JBfiSfa 4. ■€•©«*. ♦filWH 2 4fl5*»fiJE 

■r s ic «Tietc7S-r <t 5 tc^nsrei r-mtMzzt # 
s„ 

[0 0 7 6] WUtf. ©ffi^tJgS i ON©JfJ^CO 
C>r. RLSA^X^fflOTEAlOOmTor 

r. Xe. N ; . H ; . O, ©*'^$MS*500 s 
ccm, 25sccm, 15sccm. 1 s c c mSS 
4 0 0- Ct«5i, MQiCmLtcJ:^^. lnm 

© s i o n 3 o ms&v&m-cit s. 

[0 0 7 7] O^b, |Hj^fr-C3 nm©S i ONMf 

^-rs{c(*2 4 b&t&gt Ltc, c<Df$mmgxoi m 
fi?:-fe'D^cL-c^^^£^^^bL^*^/c„ cv 

DTltXe, SiH, , N : Wiffl**<i5 00 sc 
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cm. 15sccm. 20sccm. igg400' CtC 
is^X4. 5 n m/m i nfig©fiSMji^A5^^n 
tc. ft ~> X . 2 n m ©HilTi* 3 0 #IIKJi(l*3 V&lS. $ 

[0 07 8] ttc. ±f2RLSA7'vX-7fCcJ:-2)ii:g^ 

gssr»B#raccj:be«iot:*5»3. ^mmtM&xih&c 10 

fl*tiS*ffir«. itSWMbKJ:*) 1 nm©S i ONBS 
SrJfJf&U C©f&CVD£K:J:«9 S i NJH£JKf&Lfc,, 

[0 07 9] (SSfeW) JWTKllJfiW*iS-r. 

[0 0 8 0] *^©^»Ki£7?ffi(c J: 0 . jJ^B>« 
BfSL&y -3 ten 'J n >lfi±Ki 2 LtcJ: *> U 
ffl^t R L S A 77 ri 2 * 3 2 OM 
la-? YX2 nrafflS i O NBf OJMStL-fc,, £ft©*& 
«^J«©)«^«3nni (BMbMStJIM/*) "C*4. SiO 20 
N)SBS^ffCCOC>-Cii. Xe/N, /H, /O, &M = 
500sccm/25sccm/15scc m/ 1 s c 
cmTEMlOOmTorr. v^i'O^W-B 
2. OKWf. jSJg{i4 0 0 - C-C&ofco 

[0 08 1 ] CVD-Si NSS©ff$fi£^fC?^-C«. 
Xe/SiH, /N, «ES= 5 0 0 s ccm/1 5s c 
cm/20sccmT'E^B100mTorr, "7^ 4? 
njgtt2 5 KWt?fiJS«4 0 0' Ct**^fc. fiSKl^n 
B8 2#T\ TOl/-?";/ H*4 0tfc/h*jiJ£U If 

Wtc+^aiffl-c^-5>U''<jur'*-5* ; &ssisr-#/ , c„ 30 

[0 0 8 2] mm<D%i— 14 *>3i'i'vt3%i 

[0 0 8 3 ] y- H»*M«^«iS«:5l*ttt>"C. Pipo 

1 y - s i - h ';-*««sii?ffii 

iSfi^S'J^Ufc. COS*. 7 5mV/cm©EPKW 
KW0ty-h i ;-i'B]. 3xl0 'A/coi' . w 
MiSH4«6. 5X1 O'Vcm 2 /eVil^SM 
Sfc. MCCp-MOSFET (L/W=0. 2 5/10 

PISaO£i±©ffl ( 5 . 5 x 1 0 " 4 A/ u m ) #f# 6*1 40 

/Co 

[0 0 8 4] fcl±int/fc«fc #2MH©**f**i£# 
J: 0 3 n mSgO&S&y- HfitWR^JaiWKH- 
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[0 08 5 ] 

6. obi$5R L S A 7>rt?:Mt,>^ffif '> U ^ > 

•5©r\ VJn>a«i-e©*ffi«:Ji5RX-SiaSS i N*S 
8^£©ll^©JSSt*l!SP*trJlJ: <tf5C4*»r*4. 
[0 08 6 ] *#IWOfl6©*«fl*li6^ttK:«tti 
if. ^tj«P2>RL SAT^ft^ffl^fcMt 4 ! 1 ©$fi 
»JB*JB«a 0 fc±k:gf 2 ©*6»BI4JBJiE-r 4 ©"CiSAS 
©S i N84W6Ci*itSt5. «K^2©*ft»BI 

ffiittO.' 3®^ra-CiS n Q pK©S i NM^f&T&Ci^ 

[HBi©@i#fesftBJ] 

[Hi ] x&wo)*mwm&j5mKj:vmm2tiz>¥m 
frmwvmmMwm x- $> s . 

[12] #*6W ©¥*(*»$££*£ * fc«>©*5» 

<*Mi*&ig©TO0T'*>& o 

[03] *#feBfl©^JH{*s^it^S«:ffl^-2»RLSA-7 - 7 

l-©gifi»rEI§|-C£>6. 
[14] *^©*3»fl«JKSa{Cffl(,»SRLSA©¥ 
Ilt'iS. 

[05] *^©^3M«!!jg^K:fflt>SCVDftifflJ. 

H©«SM«j|iieWriBH-C*i. 
[0 6 ] *!6l3©*ffiK*$way- h «M»JgHKfi!cie© 

[17 ] *JHHcWffiKJ:sy- h«6MM^J£©l$Mll9 

[as ] &mf&m&i*t^<Df&m$kftvmibftz> j r-- y 
tmmo&mfttezitm utcmx'&z. 

[09] sa^JBWSJcteW*. /DcJgB#P B 1<?:li)lt©|IS 
(&=&7f;Lfc0"C&-&o 

[010] *«W©i|£i»f*:SlJS*ffiCCfcW4fiJEBt«Frai 
[f?-5f©t&Bjn 

60-RLSA (W-WT^T-iSfrtt) 

2 i -m-<oimm 

2 2 -HCffiSi 

3 3-CVDMla-^h (7otX?t>A) 
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RLSA77*? 




CYD-S IN/SI ON 




CVDSS 


(nm) 


2/1 


3 


3 


BffPfl (sec) 


3 0/3 0 


2 4 5 


4 6 




60 120 180 240 

B*H (a ec) 



(51)Int.Cl.' ISSIJIE-^ 
H 0 1 L 29/78 



HOI L 29/78 



(72)^^ JH± IB 



4G077 AA03 BB03 BE14 BE19 DB09 
DB19 

5F040 DC01 ED01 EDO 3 E004 FCOO 
5F045 AA06 AA09 AB32 AB33 AB34 
AC01 AC05 AC11 AC12 AD08 
AE17 AE19 AE21 AF03 AF12 
BB09 BB16 CA05 DC51 DP03 
DQ17 EB08 EF05 EF08 EH02 
EH03 EH04 EM05 EN04 HA25 
5F058 BA01 BA20 BD01 BD10 BD15 
BF04 BF08 BF23 BF29 BF30 
BG01 BC04 BJ01 BJ10 
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